We present three QCD studies performed by the SLD experiment at SLAC, utilizing the highly polarized SLC electron beam. We examined particle production differences in light quark and antiquark hemispheres, and observed more high momentum baryons and A'-% than antibaryons and Kt 's in quark hemispheres, consistent with the "leading particle" hypothesis. We performed a search for jet handedness in light q-and q-jets. Assuming Standard Model values of quark polarization in Zo decays, we have set an improved upper limit on the analysing power of the handedness method. We studied the correlation between the Zo spin and_ thezvent-plane orientation in polarized Zo decays into three jets. The CP-even and T-odd triple product S ' , . (kl x kz) formed from the two fastest jet momenta, k; and g, and the Zo polarization vector S>, is sensitive to physics beyond the Standard Model.
INTRODUCTION
Since 1992 SLC has been running with a longitudinally polarized electron beam, and SLD has collected approximately 50,000 hadronic 2' decays in 1993 and 100,000 in 199415 with average beam polarizations of 63% and 77%. respectively. In the process e+e--+ 2' -+ qq, the forward-backward asymmet.ry A F B , quark polarizat.ion Pql and Zo polarization PZO are greatly enhanced by the longitudinal beam polarization as shown in Table 1 , and SLD has performed a variety of QCD studies exploiting these features. 
LEADING PARTICLE PRODUCTION
In many fragmentation models, the primary quark and antiquark in Zo -+ qg events appear in a specific hadron, and this "leading" hadron tends to have large momentum. Experimentally, by separating quark hemispheres from antiquark hemispheres, it is possible to look for differences in identified particle production which would be attributable to such "leading" particles. We define a particle to be leading if one of its constituent quarks is a primary quark, for example the u or ii in ese---+ 2' + uii. Then the experimental question is whether the inclusive properties are different for particles that could be "leading" (e.g. a d in a u-quark jet) and those that could not (e.g. a T-in a u-quark jet). To study this question we must: i) separate q-and q-jets;
ii) select light quark events (2' -+ 2121, dd, SS) so as to be insensitive to heavy hadron decay products; and iii) identify particle types. We then compare the scaled momentum distributions of given particles with those of their antiparticle in a pure sample of quark jets in order to determine whether the primary quark prefers a particular particle type or momentum.
The analysis used the charged tracks measured in the central drift chamber [l] and in the vertex detector [2] . A set of cuts was applied to the data to select well-measured tracks, and events were required to be well-contained within the detec- The large forward-backward asymmetry due to the highly polarized electron beam was used to separate quark from antiquark hemispheres. As the primary quarks from 2' decays are left handed, they tend to follow the direction of the incident left-handed fermion. The event was divided in two by a plane perpendicular to the thrust axis, and when the electron beam was left(right)-handed, the hemisphere whose normal satisfied 5 . pj > 0 w'as labeled as the quark (antiquark) hemisphere. A cut was applied to remove events whose thrust axis failed to satisfy
where et is the angle between the thrust axis and the E -beam direction. The Standard Model at tree level predicts the purities of the quark-and antiquark-tagged samples to be about 72% for our average electron beam polarization of 73%.
Light quark events were selected by requiring nsig = 0. In each hemisphere, the production rates as a function of xp of identified hadrons were determined. We combined the positively charged tracks in the q-tagged jets with the negatively charged tracks in the q-tagged jets (similarly, A's in q-jets were combined with A's in gjets). We subtracted the contributions to these samples from heavy quark events, estimated from the Monte Carlo simulation. For each hadron type h, the resulting rates were unfolded for the purity of the quark tagging to obtain differential production rates R(q + h ) in light quark jets. We define the difference between particle and antiparticle production rates normalized by their The systematic uncertainties on particle identification largely cancel in this variable, and the errors are dominated by statistics. Figure 1 shows these normalized differences as a function of xp.
Fm each particle type, the differences are consistent with zero at low xp. For the T'S the difference is also consistent with zero at high xpr whereas for the others a significant positive difference is observed for xp above -0.15. Since the baryons contain no constituent antiquarks, we interpret the steep rise in Dp and DA with increasing xp as an indication that baryon production is dominated by leading particle pro- 
JET HANDEDNESS
Polarized incident electrons provide an excellent opportunity to test the transport of spin through the hadronization process since the Standard Model predicts high polarization of quarks from 2' decays with a strong dependence on polar angle and incident electron polarization. A first measurement. of spin-transport, using the technique suggested by Ref. in light-quark jets was found to be consistent with zero, and the 95% C. L. upper limit of the analyzing power was determined to be 101 < 0.033.
This improves the limit in Ref.
6 by a factor of 3, and reaffirms that inclusive transportation of spin through the hadronization process is small. [7] . Similar observables were first proposed for direct experimental observation of the non-Abelian character of QCD in e+e-----f T + ggg [SI, and in e+e-+ qqg [9] where a sizable signal is expected at c.m. energies & below 40 GeV; no experimental measurements have been performed since a longitudinally polarized electron beam is required. The differential cross section for e+e-+ qng for massless quarks may be written [9, 10] In the analysis [13] the hadronic event selection and three-jet reconstruction were based on the topology of energy depositions in the liquid argon calorimeter, taking advantage of its large solid-angle coverage. The efficiency for selecting hadronic events was estimated to be 92*2%, with a background in the selected sample of 0.4&0.2%, dominated by Zo -+ T+T-and Zo -+ e+e-events.
TRIPLE-PRODUCT CORRELATION
To measure the triple-product correlation for e+e--+ qgg, three-jet events were selected and the three momentum vectors of the jets were reconstructed using the "Durham" jet algorithm [14] . Planar three-jet events were selected by requiring exactly three reconstructed jets to be found with a jet-resolution parameter value of y,=0.005, the sum of the angles between the three jets to be greater than 3 5 $ O , and that each jet contain at least two clusters. A total of 44,683 events satisfied these criteria. The jet energies were calculated by using the measured jet directions and solving the three-body kinematics assuming massless jets, and were then used to label the jets such that E1 > E2 > E3.
For each event the reconstructed jet vectors were used to determine the vector normal to the jet plane and its polar angle w, from which the measured distribution of c o w was derived. A bin-by-bin correction factor E( I cos wl), for detector acceptance and initial-state radiation, was determined from Monte Carlo simulations. The cosw distribution is described by
where P,,, is the probability of incorrectly ordering the energy of the three jets such that the sign of the cosw term is incorrect. Fig. 3 cases p was measured to be consistent with the input value within the statistical error. The dependence of the /3 value on the jet-finding algorithm and the jet-resolution parameter was examined. The analysis was also performed using only charged tracks measured in the central drift chamber. In each case the TAr-odd contribution was found to be consistent with zero within the statistical error.
Summary
We have shown three measurements that exploit the SLC beam polarization and the SLD capabilities. We have measured production rates of a*, A'*, p / P , Iio and Ao/AO in light quarkand anti-quark jets, and observed leading baryon and kaon production. We have searched inclusively for spin transport through hadronization, and set limits on jet handedness. Finally, we have measured the TN-odd correlation in polarized 2' decays to three-jets. We find the correlation to be consistent with zero and set 95% C.L. limits on beyond-the-Standard-Model TNodd contributions to 2' decays to three-jets of -0.022 < p < 0.039.
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